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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve an optical 
characteristics, especially the aspect ratio of a far-field 
pattern, for easy application to an optical information 
equipment while the output characteristics and element 
reliability are kept well as before. 

SOLUTION: An n-side optical guide layer 7 of an n-type nitride 1(> 
semiconductor, an active layer 8, and a p-side optical guide 
layer 9 of a p-type nitride semiconductor are laminated. With 
the p-side optical guide layer thicker than the film thickness of 
the n-side optical guide layer, p-side optical guide layer 
comprises a stripe-like protruding part on which a p^type 
nitride semiconductor layer is provided, and the film thickness 
of the protruding part of the p-side optical guide layer is 1 fxm 
or less, forming a good stripe-like waveguide. 
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Zr, Hf^tt, BN, S iC^fflt^r^^ 
*f£Ll\ ^tb^>0|t3|sHi7^^^^tX^^>^r 

\z-rti&&#>&frm t it s i o 2 i 1) ^ 0 fi^tt 

bn. sic, A\Nns i mm* <oi>&mmz 
ttvxmm&izmthx^zmfaiz&z. \^^mtm<o 
mtifmzmtto^mitx *> vj^v^cd m?t&s i c 

UT*#^«**sj:v\ Ski-**:. S&K0&BII6 1 
J:5MRtt£WLXt*3fc«>, 03 (e) Id***-* 5 in 

KD&BJBI6 l©^At5i, 0 3 (f) Id^-Ti: 
¥ffi^LXKff^*&-<c*2 0«8BJ|6 2«rJ^ 

[006 4) !2^M6 2Mi, <?~-^&60 

2 <D{fcB8H £ tXMtfci^ £ 2 ^^HBIABIS 

3 0 0m, #£1X1*4 0 0^^ ^{fc&¥ 
**^5>»ffiA£lT (1 200t) T^^-T^r 

[0 0 6 5] ^^-^^^y^lCg^L, 0 3 

( f ) tc^-TJ: 9 mi ^B^6 l $r V -7 YOr-pm 

[006 6] 2klC03 (g) |C^-r«t9l^ pM^ls* 

tc*:<DpW=i^* ? M^KCN i/Aui^«C5p 
Hf2 0$rM«o (i.L P m^2 Olil OO^m^ 
h7>f^«ttX, C^l^-Ti ^ 2 <7>{£^flg 
6 2(7)li:foTMt6 0 i2^IHWi, gElc 

[006 7]i^i:, nmte«r^-r6fca?>^2/^>i/ 
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M20 0 1-5 7 4 6 1 



tfizmmft&mme 4&&tfti&. P , nmn±icNi 

-Ti-Au (1 0 0 OA- 1 00 0 A-8 0 0 0 A) 

t>'<-mz&m^ &mm (tn-ooj b x 
<7)&m&m\z si02<tTi02<to tczmmftg-mm 

«(&«U ftfftl£p*Hlc5HT&*A-C* /<-*9KL 
[0 0 6 9] rou-fff^t-h^y^i^iu 

fiTI/-f*fi«:W)ifc-t;^ 38tg&;g4 0 0-42 
Onm, $g^L£V^S£&&2, 9 k A/cm 2 *X 

^F. F. P. $r«|j£Lfcfcr*. Tk^ftXl 6° 
-2 0° (Dfi#*7k^«l*-K3&$#fen^. 7k¥ 

*oHti&«&asft#fcfc>K jttfc^ i ictt*<x y v 
[0070] [»s«2] nwx#<<< h-mnmrnt^ 2 

oooAtfc5rt»^ ^&#J l £^<3Hc v 

T, «^-K^ji(Cl^^ F. F. P. Ox^ 
|6ir±, 14° X. T*-^ httd:2X&*a^ ittfcfcl 1 
lClf<T^lC|S)_bUT^at>^-Cfc5o T**<* hit 
55i2. 5£rFX*>Sfctf>. 3t1tm«fe^^ffl^J:^|B5 
W&fcOfcft*. £fc. ft^BflC&fcKo^Xtt, Xlfc 

-f K®lC**nS^tft^«t^lK®35^ 5 0 0 0 A^± 

[0 0 7 1] [SO(|«3] piW*^ KJB^BWSr, 3 

0 0 0 A, *ttt»£l^O««^*5lt 10 0 0 

A, -r^h>*>^2/^^^$:p{BI)t^-r KJBORJ9*U 0 

ooA£**ai£ xmm-r^mnmmm 1 <t i6j«ic u 

llcifc^x. nflftlcAffftu-' >f*aq§<bH. F. 
F. P. Ox^bT- A<DJk25*m, 18° Xfc*K 
Tx-^Mtt>l. 4^Hffltc-H^t>0-CfcofCo !E 
P<Hift;tf>< H7§<7>HJ?£r3 500AitT, p{ftl)t 
^ KJI«>3tett«^>iK £ * 2 5 o o A (£ffi*]S£Mf 0>fi 
#oBSJ?£ l o 00 A) £ Lfc t^.*>^ »fi£®i£e>_b# 



5 o 0 o A c <t lc£ S»#tS*>H5. 

[0 0 7 2] CH^4] p{By)t^-r kjb^»w»<o^ 

0. F. F. P. (DTX^f httn2 t. 2H6#J 1 it 

^T^^tox^ot, xiimi letter ¥HR 

HK£f£b<li* h7^y(@tt2 M m±0. 5 /zm 
(1. 5|tm^l2. 5/imJ^T) ^11^6^^ 

x. m*-h'<nfflfflmzmTtfb^z&'pt£<. u— »f 
[0073] [^js^e] *&m<o-%mmmt ux, 

1 J: 9 tg^S> ^*««c«:4 8 0nm^±^iK 

il:GaNi»)^5/<y77S2«'200A, 7VK~ 
a N«t ^5TH&1 3 $:4 m^S$^ ^rO± 

1- S i^rlXlOl 8/cm3 K — r/X^tzG a Ni: 
n {Kl=i hJ§4£4. 5/im. S i K — ~f<F> I n 
0. 3Ga0. 7N«tO^^^P^5S:^^^:6o - 

[0 0 7 4] (nM?7 y 6 ) TMG, TV 

^-T. TMA (hy^f/^^-!>A) £g£U 1 
0 5 0t|:UryK~^A10. 15GaO. 8 5N 
&*)te*>m*2 5 A^^XfiJcS^-fr. ^V>TTMA^r 
ihi6X. ^>-;#*£:fi£U SitlxiOl 9 /cm 3 

i^m^O. 2,/m-l. 5 m. ^if* b< fiO. 7 

nWfyy KJgtt, A I *«tr&<M¥W(ML 
<I1A 1 XGa 1 -XN (0<X< 1) ^r^tfj@^« 
it<h-t-5w^^g^u<, ^^>IC^^t<liGaN<hA 

[0 0 7 5] (nWKM-C m7) gg^X. >7>-^X 
$rJi:JC>, TMI^r^U. 8 5 0^-9 5 0^ $f*U< 
^8 8 orXTVK— ^1 nO. IGaO. 9Ni9^ 
6@$rl 0Aofiil?X^g$^ JK^XTMI^Jh^ 
X. 7^ a Ni D ^51$: 1 0 A(OU?X^ 

2- £5o -eix^^5:^3L»c:fI®bXj®^^$rm 
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U &m&s 0 A- 2 5 0 0 A, #£L<f*5 0 0 A- 
800A, SEIw#*L<tt7 5 OA^Mf i^)^5n 

[00 7 6] (fiftfe^8) TMI^U 7 5 

OX;- 8 5 Ot:, #£L<I*8 2 Ott'7yK-yi n 
0. 4GaO. 6N^^>^5^F1^3 OA, TV K- 
^InO. 3GaO. 7N^f)/£5^-r y/I^rl O 
A, tV^8 5 0\:— 9 5 0*C. L<l±8 8 orT* 
T > \?—Zf<T> I n O . IGaO. 9N^^^!)7f 
£6 0Af£^£-ti\ CI*v£ l*<Th LT^ff 6-<T*g/l 
Lfci£gJg8£^£-fr5o 

10 0 7 7] (pOU^-r y^M9) tfcKTM I £it#>. 
TMA5:IU 8 5 Ot- 9 5 Ot, £F3;U< Ii8 8 O 
rT\ Mg£ 1 X 1 O 2 0/cm3 K-^Lfcp^A 1 
0. 3GaO. 7N<t0^5 + t >^9^r 1 OA£A 
-L, 0 . 1 „ mETF. *f * L < 1 O O k<nmW?f$.%: 

[0 0 7 8] (p{ftltt;tf^ K/g 1 O) SfcV^C* TMA* 
itfr.TMlSrfcSU 8 5 0t-9 5 0U #£L<J* 
8 8 0tt\ 7>K^InO. IGaO. 9N<fc«9fr 
S/IS: 1 oAwift^I^^ *&V>XTM I £lt«> 
X, Mg£lxi018-3X101 8 /cm 3 K— 
fcG a N J: ») <c5§S: l O AwWT*ft$t5. -en 
^>«>S«:«S^«JiUXa«^JB^«rtU *£Jgf?5 0 
A-2 5 00A, ^Ktt500A~800A, lEM 
#£L<li7 5 oAoli»^-J:9*SpiW3t^ KJBl 
OSrj&g^-tfrSo 

[0079] (pm?7y k/§i i) lewr. tma£ 

^IT, 8 5 or— 1 O 5 OtT'/y K— 1 0. 1 
5GaO. 8 5Ni9^5S«r2 5Awlf'e^$ 

*» j^V^TTMA^rih^-C. Mg£3 X 10 1 8 — 5 X 
10 1 8 /cm 3 K— ^LfcG a N«fc*)fc3Jg£r2 5 A<D 

1lli££«J*U WHJPO. 2/im-l. 5/im, 
<liO. 7,zm<Dj©te^J:9fc5p<B^7:y KSl l£ 

[0 0 8 0] (pW=i>*? H12) 8 5 0 

r-1 O 50tfpl^75/ KM 1 0 0>±\£* Mg£l 
X 1 0 2 0/cm3 K-^lfcpaGaNJ:*)*:5p«3 

^-tir^o pfill^^^hUip^InXGaYAl 1 



-x-yn (o^x, o^y, x + y^i) -emrSrtZ' 

iim, £F£L<l:iMg£ K-AtGaN, In 
GaNfctntf, ptlfifti^U^-^y^ffiBl 

Stf>T, 1 x l o 1 8/cm3£l±<nM*^ VTfe&tT 
*C&*tS£Lv\, 1 x i o 1 8/cni3 J:0fii^ « 
LVV*— 5 y * «r»503ftSJtu < *5«ftlcJ!> 
6o ^l:3^^H^)»GaN, InGaNl 
L<fl. GaN, InGaN^*tffi«^i:t5!:, « 

[oo8i] £x±v>&mz**m ufc«, hkm 1 1 isjtt* 

i"—if**-ttU HmS£ftj£2. Ok A/cm 2, 
J£4. 0 VX\ 8 0 nm<D&W&&m&m&£ 

1 0 O 0V$mSl±<O&til&7Fl,tiL. ^wu- 
■F3fc«U F. F. P. Ul*5l*X, tf— Afl£R0>*IHni 
(x^lfil) 1.7° *£££X$>>K T*-<* Mtfc 

1. 5ttift^tOTfcofc 0 JtttftOf- VM* 

xt>. ft#ftu— y*-e % ««u*^««i>ft< A#fe 

[008 2] [JtttMl] pffl*#>f KJi. 2fctfn«* 
KJi<O^Jf^ x ioooA-cfc-5i^^v^ I 

Iff^l*. [^M^gLfV^^ofc^ F. F. 

p. ic*>^x, x;frf6}<oj£a*»3asjfe< 8° ^x£>9, 

[008 3] [#%#J 1 ]&%mt LT, gte<0±|c£ 
lidTF-t-niH^V^^ h«~p{80^>^^ h§$TO# 

^-rs^O^^^V^^irLTti. pfflfl*7!/KJi0> 
Kff*«0. 1 /imt&Sftg.fcOT (flH£/glci£<S< # 
ft) X\ »ttSi:Ot>± (flH4JB^aU3fcv«S) fcfc 

[0 0 8 4] 
[&1] 
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la j$ is«ttf rip 


nmzi>*lr bM (204) 


SidXiow/cm^H-^GaN JUP4.5am 


*? 7 vi'K&lkJfl (205) 




n«?7»; FJB (206) 


7>K-^OAl, W N 26A t Si(l X 10" /cm») H - 7 
<D GaN 25A,h££Efc«B JgfiUP 1.2/zm 


JgttJB (208) 


Si K— ^© GaN <7)|$SJBCB). T> P — ~?<n In O2 Ga 08 N 40 
A©#/=»ii(W)S:» (B)-(W)-(B)-(W)-(B)-(W)-(B) CD K f6I 

ni±l50At-T* 1020 A 


pffl^^y Kg (210) 


AW^mN 25AtMg(lX10"/cm 8 )) t — tJ'CDGaN 25A 


pfl3>**hB (212) 


Mg(l x 10 s0 /cm 3 ) H-y<0 GaN 



[0 0 8 5] #P>H*U-1f 31^11, KJI&pM 

[0 0 8 6] [##0»J2] #%fiSji:LT. &&<D_bK:3c 
2\C^-fnm^l/? ? pfRii^ hJg^T'K^IC 



n«n>^hH (204) 
£7 7^RrJkJI (205) 
n«^7yHI (206) 

JS&B (206) 



P«*^y^e (209) 
P«^5yFg (211) 

P«3>^*M! (215) 



o. l^m^^ttlJ;?)? (iSttll^<^|fij) 

[0 0 8 7] 
[3r2] 

*«tr/ sup 



SidXlO^/cm^F-^GaN JBU?4.5^m 
Si F-ycOlno^Gao^ RS0.15um 

T> H-^O AI^Ga^N 25A<t Si(lX 10" /cm 3 ) K— 7 
CO GaN 25At£3ZK\Z&® tmM 1.2 Urn 

Si K GaN OWIiS(B), Si<5X10 18 /cm 8 ))* — :/<£> 
IiW.,Gaa8N40AO#^S(W)€r, (B>(W>(B)-(W)-(B>(W)-(B) 

(om\zmm^ t^§tm(oeim^m±m ^mrm^t 300 At 
u ^mw*i6oAt^r§ «&y?io2oA 



Mg<l X 10 M /cm 8 ) Al^Ga^N KIP 100 A 

Alo.i 6 Ga 0 .84N 26AtMg(lX10 19 /cm 3 )K— y<OGaN 25 A 
<h£3?KH«@ *SRJS0.6/im 

Mg(l X 10*> /cm 3 ) H-yO GaN 



[0 0 8 8] #£>*va w-ifiif^-tt, #%0UKJt-< 

T\ 1 0 — 2 OmAlSK fc£#(S)K:$> 

[00 8 9] [^#J 1 ] £?&#J£ tt, 



xbr^zrvxoy iyi?m&mipWft#'( VM2 i oic 
mmi oooAtttzmz-em&Tz* 

[0 0 9 0] 
[3c3] 
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& EE tizzf mm 


n«n>^^hJi (204) 


Si(l X io 18 /cm 1 ) h* - 7© GaN BM 4.6 it m 


i^yvi/Vi±M (205) 


Si H— ^Lfc Infl^Gao^N &Jg0.15tfm 


nfllJ'7v HE (206) 


7 > H— Al^Gn^N 25A t Si(l X 10" /cm 3 ) K -7 
<PGaN 25Ai£3c5l-t&/g IfeBSJP 1.2^m 


nmtJM HJB (207) 




ffiltJB (208) 


Si Y—~?(D GaN 100A<Dpf^JI(B). Si £ 5X10 1 * /cm 3 H — 
yLfclnoaGao^N^AO^necVVOS, (B>(W>(B)-(W)-(B> 
(W)-(B)«>JEnclS« I&BIJ9 420A 


pffl&W HH (210) 


M^SXlO^/cmnK-^COGaN BIS* 0.2 Aim 


pfldi^y HS (211) 


AViaGao^N 25 A £ Mg(l X io 19 /cm 3 ) H - GaN 25 A 
<b££5lCfgja *SffiSJ#0.7*m 


pfljn>^i/ hp (212) 


Mg 4 lXicP/cm 8 H— :/Ufc GaN 



[0 0 9 1] i^Su-fifit p«l#-ry^Ji«r 

vM^^lcfc<5o pMbtf'f K/g<D|g8fC£2. 5* 

m. n $]#;*/>< K^60^J?$r l. 5/imat, p {fill ft 

h-mnmmmK 1 vmxhzt. iaifc*Ma«p 
jg<z>BU¥^£ LTii, 500 A£t±-e*>ntf swascfiiaJ 

[0 0 9 2] if*^) tP 

jm^&V^T* 4 5 0nm^ ^{fcffjKfi 4 5 0 £*_b 

*mm zwtv tmmft&<nfa±\afj;& u 

[00 9 3] ^frffjlCte 4 5 0 n m£XT<D& 

\zm\<^zm&mxn, ucaN^^s^F 

*«S-C*A/*f*^#F«J6T. IMfrtfjlCli I n G a N 
^5 A 1 G a I nN^f>^5|$iI$:fflV^5o ^<^<t 

5<c«itfcLr, i£^/g/#FJl/PS^tf>#-s^# 
J^mm (SQW) , #Fg£ttSS£*»9iSUiraL 
fc#SST-#Ffllig (MQW) rt*/B^<b;hrCV^ 0 



testis *fr^ti<Dmj8.&mzmi,izwu£timt£Zz 

*#F®£l*tf|igC^^fifcLfci: LTfc> ?£*£/gO 
J&S«IOK<, {&(Dm Vryy K/g, #4 KJB) £*M 

■CM *n?/g $rt9: It 5 r t U v \ 

[0094] z<Dtztb. -tmymmzit-tzz tx\ ± 

^w**>9, ±x<n#wm(o±\z.nttz>z tx\ x^m 
±.<n>mmm*>^x\^<>^x±&mmm&x% l 

[0 0 9 5] ife, ^ra^^^i?^ LTIi> ^^(O^ 
l?i:>9^<bT, OOAj^T^lS^-r 

5^t2)^^uv> 0 rtviiiJljJiiooAwii:/^: 

Lrii. 1 o AtX±4 o o AUTnfmk^Z,, 
(O^u^l) k-FZZkX\ ±15 1 n<D$U^6«j/^ 
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Mfa&^U 5^« 1 ^L<li > AlvGa„N (0. 3 
^v^l) k1-Z>ZtX-±m&W£<»1&TZ±Z<-fZ 
ZktfXZZ. 

[0096] itmrn 2 ] «k±k. eat*>* 4 

5 o o Attt&imz*-?. ^y^l^y-t^ZkX\ 



nfi3n>^^ hjg (204) 
^^y^teihS (206) 
ni^7yK« (20© 

nftftttH- H« (207) 
ffitt/T 1 ((208) 



pm**y-7m (209) 

P«3fc*H- FS (210) 
P«?7y KJB (211) 

p«ln>^^hJB (212) 



y *> ft LT0 8 (c^i-J: 9 ft u-if 

0* 2 0 8 a li*f?8/i, 2 0 8 bl:t#FJg, 2 0 

8 cnrnmrnzTF-thnxh?)^ @8i*. ^208 

[0 0 9 7] 
[^41 



Si* lX10 ,8 /cm 3 H-^bfeGaN gi4.5/im 

Si £ K —ZfUfz Ino osGao ^N ELM 0.15 a m 

7 > H - ?<D Ala^Qaa^N 25 A £ Si(l X 10 19 /cm 3 ) K-^O 
GaN 25A<h^5L^W® tU»ri.2Mm. 

T>H-^OGaN K/P750A 

T>H-yo In^Ga^N lOGA<D03aJl(B), T>F-7<D 
Al0.jGa0.7N 10A<*>*ffi]»<M). T>F-yoin 03 Ga 07 N 50A 
O # m {W) * , (B)-(W>(M)-(B)-(W)-(M)-(B>(W).(M).(B) <D 

m\zmm mm® saoA 

Mg(l X 10*> /cm 8 ) GaN &I9 100 A 

Mg(5 X 10 16 ) F — *7<D GaN &0 0.1 /i m 

T>H-^<0 AlojGaoeN 25A<h Mg(lX10 19 /cm^K-^/CD 
GaN 25A££^5:iC«ie MJ?0.6um 

Mg(l X 10*> /cm 8 ) T/<D GaN Ki? 150 A 



*1 #FJB(W)tt, 8 2 OTCX^cfiSH:, 

[0 0 9 8] nbthtzU-ymTn, &«4 5 Onm-Cfe 
9 . Mi&lC:fcV >TKll^f 2.0k A/cm\ X 1 
0 0 0B*IWW±oig3|*3elS3ft««»$Hfc. wilfl, *h 

K4>MM£, F . F. P. {CtotfZTX^? bit\^ti 
tchW&bfrZ. pWfcXJ h*mZl 30 OA 



8 8 0WimH(M), RtgJI(B)£j«&S1i: 



[0099] mm&\ 3 ] mtiL±ic&m-r zm+mm 
t>K &T<o&5<Dm?)xhz>zk$:m^Xs mm&n k 

[0100] 
[^5] 
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JED. ma* '•J <**. vy Bvr 


Il«j3>** (204) 


Si(l X 10 w Aan 3 ) F— 7® GaN KJS 4.5 m 


9^y{7Vi±m (206) 


Si F - ~7<D In^ osGao „N 0. 15 n m 


n«^5yKl (206) 


T > F~ 7© M, ie Ga, M N 26 A £ Si(l X lO* fcm 9 ) F— 7© 
GaN 25A££3£5I;:«B *g|g|J? 1.2tf m 


n«Jfctf-f YM (207) 


GaN KJP750A 


StfcJg* 2 (208) 


InoMGaa M N 150A<OP?ffig(B). GaN 10AO«f>MS(M). Si(5 
xio 18 /cm*)F— InojaGaosoN 50A<D#Fg(W)£r. (B)- 
<W)-(M)-(B)©JISfc«@ 8&8JP360A 


P*Mr*v:/« (209) 


Mg(l x 10 24 /cm 3 ) F - -/ (O GaN 100 A 


pflBfctf-f KJH (210) 


Mg(6X io w /cm 8 ) F— "7© GaN 0.1 m m 


p«^y KB (211) 


AlojGaojN 25A<h Mg(lXlO' 9 /cm^h'-^O GaN 25At* 
3cSl^ifi| «gflSJ@0.6//m 


pfll3>^^h» (212) 


Mg(lX lO^/cm 3 ) H-^ra GaN KJ? 150A 



[0 10 1] H^SU-f^li, «!6&gaS510nm 
X. fifftl$rMQW^f>SQWt Ufc^ fcfc J: $*-?-4* 

fc. pMi^KI^lSOOAiU, njMW K 

[0102] [K&0I4] XlfeMi im&te 
Jilc/^^yJi, Tifc/I^ricL/^ Si^rixio 
Vcm 2 K-^L/cG a N£ 1 0 O n m0>JRJ?-CJ*g£ 

g&i&* ut® t tt£&«ao^&flsft¥3M* 2 o 4 * 

£®£LT, 0 9ic^J:9^. *lS«li:PI*<o % n 
H8> 7yKJB2 0 6, n^Tttf-T K* 2 O 7 % flftfe/g 2 
0 8, p«*tyyS2 0 9, p{803t^-f KM 2 1 O. 
p^7yKS2ll, pW^>** h/g2 l 2«r«g(c 

SHH-rs. ^xt, sfettm fcPWRic:* 7 o or-er 



5o xyfy^Rsa, pinx*^ Kaon* 

^^T*^c-r^ 0 o<5t>T, pflfla h§2 1 2<0 
Mc±m\ZN i /AuH45pti2 2 OftMCU - 
o P mtii2 2 0tl»<xyfyyBaiii^ SiO,J: 
*)&**fc&J^2 6 4^«U P mffi2 2 0tcm^WtC 
8«t5»?)ait«S2 2 2^12 6 4^*fc355 0 
T**U '^OftS (nttlaV** hBftffi) 

T i/Al £9&£nWE2 2 1. ^0_hlCfc — 
*<ttf>y ^^>r-tf">a ^ffilCAu/Sn J:9ft6MM 

^ffi(ll3ft»e>^^7^^U* GaN(?)Mi [(11-0 
1 1> — *IC S i Oz/T iOzJ:^^ 6Km*»JB&0> S 
1 Icit^T, xh7^f7*(g»^fcl: x KO» 

[0 10 3] 
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0o 














1, 


2 O 1 • • 






2 , 


20 2 • ■ 






3, 


203 • • 




[01] lf* : f-€rRWi"5Wfffi«^SI. 


4 , 


2 O 4 • • 


• n \s *7 K B 


10 2] !FX?-«rlMli~$— 


5 f 


2 0 5 • • 


• ^ "V »v ^ Rfc lh S 
s S S s wjaa^pes 




6 , 


2 O 6 • • 


1 1 LRU x / i r& 


[0 3] ^:%^O~-||^^|§c0®ij^*-&$:|ft^i-6^^: 






ii JLi I 1 naf 


0o 


3 


2 O 8 * * 


in laje 


[0 4] ^5S^^> *f ^^l^llottSai -yf V^f^* > 
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